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rNIABHbI PEOAKTOP

KAMWUHCKWI Banepuit HaymoBu4 — npodeccop, 0KTOP TEXHNYECKUX Hayk; npodeccop MOCKOBCKOrO MOMNTEXHNYECKOTO YHUBED-
CUTETAa, YNeH SKCNEepTHOTO COBETA BETEPAHOB (CTapeiiLnH) OTPAC/W NOPLLHEBOro ABUraTeNecTpoeHns Poccum; 3acnyXeHHblii paboTHUK
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pabote [0cynapcTBEHHOr0 HayYHOro LieHTPa PP «LleHTpanbHbIi Hay4HO-MCCNEA0BATENbCKIA AaBTOMOOWBHBIA 11 ABBTOMOTOPHbIA UHCTUTYT
,HAMW®» (Mocksa, Poccusi)

FOIKAEB 3axup, Apbire3anoBuy — uneH-koppecnoHaeHT PAH, npodeccop, AOKTOpP TEXHWYECKWMX Hayk; 3aMecTWUTeNb AMpekTopa
M0 MHHOBALWIOHHOM 1 BHEAPEHYECKON AesTenbHocTv MDefepanbHOro HaydHOro arpouHXeHepHoro LieHTpa BUM (Mockea, Poccus)

FOPOAELKUA KoncTautun McaakoBuy — npodeccop, AOKTOP TEXHUYECKMX Hayk; Mpodeccop MOCKOBCKOrO MOMMTEXHUYECKOrO
YHUBEPCUTETA; 3aC/yXeHHbI MalmHocTpouTens PO (Mockea, Poccus)

DEBAHUH Cepreit HukonaeBuy — npocdeccop, AOKTOP TEXHUYECKMX Hayk; npodeccop Poccuiickoro rocyaapCTBEHHOTO arpapHoro
yHuBepcuTeTa — MCXA (MockoBCckasi cenbckoxo3siicTBeHHas akanemus) umenn KA. Tumupsizesa (Mockea, Poccus)

EPOXWUH Muxaun HukutbeBuy — akagemuk PAH, JOKTOp TeXHUYECKMX Hayk; npodeccop PoCCUiACKOro rocymapCTBEHHOMO arpapHoOro
yHuBepcuTeta — MCXA (MockoBCkasi Cenbckoxo3siicTBeHHast akanemus) umenn KA. Tumupsisesa (Mockea, Poccus)

JXXAJTHUH 3pyapp BukropoBuy — npodeccop, A0KTOP TEXHUYECKMX HayK; 3aBeayloLumii oTaenom MenepanbHOr0 HaydHOrO arpouHXe-
HepHoro ueHTpa BUM; 3acnyxeHHbii pestens Haykm PO (Mocksa, Poccust)

NW3MAIIOB Auppeii lOpbeBuy — akanemuk PAH, IOKTOp TEXHUYECKUX HayK; AupekTop DeaepanbHOro HayyHOro arpouHXEHEPHOMo
uentpa BUM (Mockea, Poccus)

KOBAJIEB Muxaun MuxaiinoBuy — [IOKTOP TEXHUYECKMX HAyK; Hay4Hblii PykooauTenb DeaepansHoro HayuHoro LIHTPa NyBsHbIX
KyNIbTyp; 3aCnyXeHHbIii n306peTarens PO (Teepb, Poccus)

KOTUEB T'eopruii OneroBuy — npodeccop, AOKTOP TEXHUYECKMX Hayk; 3aBedytowmii kadpenpoit MOCKOBCKOro rocynapCTBEHHOrO
TEXHUYECKOro yHMBepcuTeTa uMeH H.9. baymaHa; 3acnyxeHHblii festens Hayku PO (Mockea, Poccus)

KYTbKOB l'enHapuii MuxaiinoBu4 — npocdeccop, AOKTOP TEXHUYECKMX HayK; npodeccop PoCCHIACKOro rocyaapCTBEHHOTO arpapHoro
yHuBepcuTeTa — MCXA (MockoBCkasi CeNnbCKOX039iCTBeHHast akaaemus) umeHn KA. TuMmpsiaesa; 3aCiyXeHHbI IeSTeNb HAyKW 1 TEXHUKM
P® (Mocksa, Poccust)

JIAYYTA HOpuit dépopoeuy — akapemuk PAH, 10KTOp TEXHUYECKMX Hayk; akafieMUK-CexpeTapb OTaeneHusi CenbCKoX03sMCTBEHHbIX
Hayk PAH, npencepatens JkcnepTHoro coeta OTaeneHus cenbCckoxo3ancTBerHbix Hayk PAH (Mockea, Poccus)

JIOBAYEBCKUWN SkoB MetpoBuy — akamemuk PAH, 1OKTOp TeXHMHECKMX Hayk; MepBbiii 3aMecTutens ampektopa demepansHoro
HayyHOro arpouHxeHepHoro uextpa BUM (Mocksa, Poccus)

JIAWWEHKO Muxaun BonbdppenoBuy — npocdeccop, AOKTOP TEXHUYECKUX Hayk; 3aBefyloLmii kapenpoit Bonrorpaackoro rocynap-
CTBEHHOr0 TEXHUYECKOro yHmBepcuTeTa (Bonrorpan, Poccus)

MAPYEHKO Aupgpeii MetpoBuy — npocdeccop, AOKTOP TEXHUYECKMX HayK; NPOPEKTOp Mo Hay4yHoi pabote HTY XMW (HaumoHanbHbli
TEXHUYECKUA YHUBEPCUTET «XapbKOBCKWIA MOMUTEXHUYECKMIA UHCTUTYT»), 3aMeCTUTENb rnaebl CoBETa NPOPEKTOPOB MO HayyHOi paboTe
BY308 YkpanHsl, akafemuk Akaaemun BbICLLEN LUKOMbI YKPauHbI, YeH-KOPPECTIOHAEHT VIHXeHepHOIi akaaemum YkpauHbl (XapbKoB, YkpanHa)

HATPUALLBWUJIU Tamas MamueBuy — akanemuk HaumoHanbHON akagemun Hayk [pyaum, npodeccop, JOKTOP TEXHWMYECKUX Hayk;
pmpextop MHeTUTyTa MexaHukv MawwmH um. P. isanu (MMM); naypeat HauuoHanbHoit npemim pyaun B o6nactu Hayku (Téunucu, Mpyaus)
NPEOUIEP BukTop — npodeccop, LOKTOP TEXHUYECKMX Hayk; npodeccop YHUBepcuTeTa NpukiiaaHbix Hayk (OcHabptok, Mepmatus)
CKBOPL,OB Apkapuii AnekceeBuy — npodeccop, JOKTop Gpu3nko-MaTeMaTUIeckux Hayk; NPOPEKTOP Mo UCCNEA0BaHMAM 1 pa3paboT-
kam MockoBckoro nonutexHuyeckoro yiusepeuteta (Mocksa, Poccus)

COJIOBbEB Pynonbd HOpbeBny — [0LEHT, KAHAMAAT TEXHUYECKUX HAyK; AMPeKTOp LieHTpa CenbeKoX03fACTBEHHOrO MALLMHOCTPO-
eHus [oCcyIapCTBEHHOTO HayyHOro LieHTpa P® «LleHTpanbHbIi Hay4HO-UCCNEeaoBaTeNbCKUIA aBTOMOOWUIbHBI U aBTOMOTOPHbIA UHCTUTYT
,HAMW“» (Mockea, Poccus)

CTACUNEBMWM Anpgpeii FeopriueBuy — reqepanbHblil KOHCTPYkTop OAO «MT3» (MuHCKmii TpakTopHbIii 3a804) (MuHck, benapyck)
®OMWH Banepuii MuxaiinoBu4 — npodeccop, A0KTOP TEXHUYECKMX HayK; Npodeccop MOCKOBCKOro NOAUTEXHUYECKOTO YHUBEPCUTETA,
uneH SKCNepTHOrO COBETA BETEPAHOB (CTapeMLLMH) OTpaCcnmM NOpLUHEBOro ABuratenectpoerus Poccun (Mockea, Poccus)

®YKC Kpuctnan — n0KTOp TEXHUYECKMX HAyK; MEHEMXep NPOeKTa Mo cuctemam 6ONbLUMX ABUraTeneil MexayHapoaHO# MHXUHUPUH-
roBoii komnanum AVL List (Anstalt fiir Verbrennungskraftmaschinen List — «AHcTUTYT aBurateneii BHyTpeHHero cropanus ,Jnct») (pau,
AscTpus)

LUYMAH Onac¢ — reHepanbHbiil aupektop 000 «D3B Pyc» MexmyHapoaHo MHXUHMPUHIOBON komnanumn FEV (Forschungsgesellschaft
fiir Energietechnik und Verbrennungsmotoren — «/ccnenoBarensckasi KOMMNaHus No CUIOBLIM arperataM W BUrateisiM BHYTPEHHErO
cropaHusi») (AaxeH, Mepmanus)
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Jlopocue 0py3vs!

B tperbem HOMepe 3a 2021 rox nukII nmyOaMKanuii 00 UICTOPUM HAIIETO KypHaJsia
U OTpacjiv, OTEYeCTBEHHOIN MPOMBIILICHHOCTH U HAayKH, a TaK»Ke O BBIJAIOMIMXCA JINY-
HOCTSIX, KOTOPBIE OJIUIIETBOPSAIOT 3Ty UCTOPHIO, IPOAoJIKaeT crarhs [eHnaaus Muxaii-
JjoBnua KyTbkoBa, 3ac/y:KEHHOTO AeATe/sA HayKu U TeXHUKU P®D, MOCBATUBIIETO CBOIO
KU3Hb Pa3BUTHUIO COBETCKOI'O U POCCUIICKOTO TPAKTOPOCTPOCHHUS.

BbinmyckHuk XapbKOBCKOT'O MOJMTEXHUYECKOro MHCTUTYTa, ['eHHanuit Muxaiiino-
BUY paboTajl KOHCTPYKTOPOM Ha XapbKOBCKOM TpPaKTOPHOM 3aBofe, motom B BMMe,
B HATU (3aBenyrommum Jiaboparopueit u otaesiom). OH fBJISETCS YJICHOM aBTOPCKOIO
KOJIJIEKTHBA, CO3[IaBIIETO MEPBBINi CKOPOCTHOM I'yCEHUYHBIH TpakTop T-75, aBTOpoM Ha-
YUYHBIX MOHOI'paduii, yueOHUKa 1 YU4eOHBbIX IIOCOOMI IO TEOPUH TPAKTOpA.

B crarbe I'M. KyTbkoBa paccka3biBacTcsi 00 OCHOBHBIX pa3pabOTKax aBTopa B 00J1a-
CTU TEOPHH TPAKTOPA, B YACTHOCTU O TATOBOM JIMHAMHKE TPAKTOPa, MOAYJIBHBIX SHEPro-
TEXHOJIOTMYECKNX CPENICTBAX W OJIOYHO-MOMYJIbHON CUCTEME arperaTupoBaHUs TPAKTOpa,
METOJIE ONITUMM3AIIH TUIIAXKa TPAKTOPOB, U O HEKOTOPBIX IPyrux ero padborax. Bocnomu-
HaHUs aBTOPUTETHOTO YICHOTO Y MPAKTHKA IMPEICTABIIAIOT MPOQPECCUOHAIIBHBIN U UCTOPH-
YECKUI MHTEpeC U, O€3yCJIOBHO, 3aCTyKUBAIOT BHUMAHMS YATATEJICH Ky pHaa.

B.H. Kamunckuil,
0.M.H., npogheccop, 2AaA8HbLE pedaKmop
acypHaaa «Ipakmopvl u cenbXo3MauuHbLy

Dear friends!

The third issue of year 2021 with a series of publications about the history of our
journal and industry, domestic industry and science, as well as outstanding personalities,
who create this history, continues by the article of Gennadiy M. Kutkov, the Honorary
Scientist of the Russian Federation, who devoted his life to development of Soviet and
Russian tractor construction.

Being a graduate of the Kharkov Polytechnic Institute, he worked as a designer
at the Kharkov Tractor Plant, then at VIM, at NATTI (on the position of head of the lab-
oratory and department). He is a member of the team of authors who created the first
high-speed caterpillar tractor T-75, the author of scientific monographs, textbooks and
teaching guides on the theory of tractor.

The article tells about the main developments of the author in the field of tractor
theory, in particular about the traction dynamics of a tractor, modular energy-technolog-
ical facilities and a block-modular tractor aggregation system, a method for optimizing
the type of tractors, and about some of his other works. The memoirs of an authoritative
scientist and practice are of professional and historical interest and, of course, deserve
the attention of the readers of the journal.

Valery N. Kaminskiy,
DSc in Engineering,
Editor-in-Chief of the Tractors and Agricultural Machinery journal
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OIIYBJINKOBAHHBIX B JAHHOM HOMEPE KYPHAJIA
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CTPAHHUIbBI UCTOPUU
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DOI: 10.31992/0321-4443-2021-3-6-19

K eonpocy pazsumus meopuu mpakmopa

The development of tractor theory

n.7.H. KytekoB I'.M. G.M. Kut'kov, DSc in Engineering
Pr4y — MCXA um. K. A. Tumupsizesa, Mockea, — Russian State Agrarian University - Moscow
Poccus Timiryazev Agricultural Academy, Moscow,
gkutkow@yandex.ru Russia

gkutkow@yandex.ru

B craTthe paccMOTpeHsI OCHOBHBIE pa3pabOTKU aBTOpa B 00JIACTH TEOPHM TPAKTOpA: TATOBAs AU-
HAMUKA TPAKTOpPa; MOIYJIbHBIC DHEPrOTEXHOJOIMYECKHE CPECTBA M OJOYHO-MOMY/IbHAS CUCTEMa
arperaTUpOBaHUS TPAKTOpPA; METOJ ONTHMM3AIMK THMAa)Xa TPAKTOpa, a TAKKE BHEJAPEHHAS B MPOU3-
BOCTBO Kamepa cropanuwsi asuratesst J[-75 u TOCT Ha wucTbITaHUs CEJIbCKOXO3SMCTBEHHBIX TPAaK-
TOpOB.

Knrwouesvie cnosa. mpaxmop, osuecamenb, KOMIbIOMED, CULA, MOMEHM, MOUWHOCTD,

IHEP2OHACHIUW EHHOCMb, MOOEJZMPOGGHH@, nicoeas duHaMMKa, mexHuyecKui YPOBEHb, mex-
HOJlO2UYECKULL YPOBEHDb, MEXHOJIOCUHYECKUE CGOIZCWIGCZ, munasic mpakmopoe,

Jna yumuposanusa: KyrekoB I'.M. K Bonpocy pa3Burust Teopuu Tpakropa // Tpakmopwi u
cenvxosmawunst. 2021. Ne 3. C. 6-19. DOI: 10.31992/0321-4443-2021-3-6-19

The article discusses the main developments of the author in the field of tractor theory, which
were published at different times and in different editions of technical literature, including Tractors
and Agricultural Machinery journal. These are traction dynamics of the tractor; modular energy
technology facilities and block-modular tractor aggregation system; a method for optimizing the
type of a tractor, as well as the combustion chamber of the D-75 engine implemented in production
and GOST for testing agricultural tractors.

Keywords: tractor, engine, computer, power, moment, power, energy saturation, mode |-
ing, traction dynamics, technical level, technological level, technological properties, type
of tractors.

Cite as: G.M. Kut'kov The development of tractor theory. Traktory i sel’khozmashiny.
2021. No 3, pp. 6-19 (in Russ.). DOI: 10.31992/0321-4443-2021-3-6-19
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IKOJJIOI'MYECKU YUCTBIE TEXHOJIOT'UU U OBOPYIOBAHHUE
ENVIRONMENTALLY CLEAN TECHNOLOGIES AND EQUIPMENT

DOI: 10.31992/0321-4443-2021-3-20-26

JKkcnepumeHmMaibHOe onpedesieHUe napamempos Xapakmepucmuku nodeecku cudeHbs
0/11 aemompakmopHoi mexHUKuU

Experimental determination of the parameters of the characteristics of the seat
suspension for automotive vehicles

Unen-xkopp. PAH, n.1.1 Tomkaes 3.A., Z.A. Godzhayev', Dsc in Engineering,
n.1.1. Jlserko M.B.2, Corresponding member of the Russian Academy
n.7.1. IllexoBHoB B.B.Z, of Sciences
k.7.H. [Toranos I1.B.7, M.V. Lyashenko? Dsc in Engineering
Jlonoros A.A.% V.V. Shekhovtsov?, Dsc in Engineering
k.1T.H. Mckames A.U.2 P.V. Potapov?, PhD in Engineering
A.A. DolotoV?,

Y\oreHY « DedepanbHblii HAYYHbLU

- 2 - - -
azpounicenephuiil yeump (BUM)», Mocksa, A.l. Iskaltyev”, PhD in Engineering

Poccus, fic51@mail.ru 'Federal Agroengineering Center VIM, Moscow,
2@I'BOY BO «Boazozpadckui Russia

2ocyoapcmeennblil mexnuveckuil ynusepcumeny  ficSl@mail.ru,

(BoaeI'TY), Boncoepao, Poccus *Volgograd State Technical University,
shehovtsov@vstu.ru Volgograd, Russia

shehovtsov@vstu.ru

B nanHHON cTaThe onMcaHa METOAMKA WM Pe3ybTaThl KCIEPUMEHTAIBHOIO ONpPEJEICHUI CTaTU-
4ecKOW ympyroaeMndupyromeil XapaKTepUCTUKA IHEBMATHYECKOM TOJBECKU CHIEHbS (UPMBI
«Sibeco» ¢ HOKHMYHBIM HATIPABILSIONIMM MeXaHmMoM. Jlis peanm3ammy npoueaypbl H3MEPeHHN B
7a00paTOPHBIX YCJIOBHSIX HCTIONB30BAJIOCH CTEHIOBOE OO0OPYIOBaHKE, BKIIOYAIONIee B ceOsl KOM-
NPECCOPHYIO0 YCTAHOBKY (CHCTeMa TIMTaHUs) C KOHTPOJbHBIM MAHOMETPOM, W3MEpPUTEIbHOE
YCTpOHCTBO (IUTaHreHpeiicmac) i (pUKCAlMM JIMHEHHBIX MEepeMENIeHU M 3TalloHHbIe Tpy3bl. W3-
MEpEeHHs] MPOBOAWINCH CTYNEHYATO NMPU Pa3IMUHBIX (DPUKCUPYEMBbIX 3HAUEHUSAX JIaBJICHHS BO3/1yXa B
ITHEBMATHYECKOM YIIPYIOM 3JIEMEHTE, a TAKXKE IPU HAJMYUM WIM OTCYTCTBHMM ILTATHOTO HEPETYIIH-
PYEMOr0 T'MAPABIMYECKOr0 aMOpPTH3aTOPA B KOHCTPYKLMM PAaCCMaTpPUBAEMOM CHCTEMBI MOAPECCO-
puBaHusl cuzieHbs. Bech mpolecc mNoaydyeHus HEOOXOAUMBIX INAapaMEeTpOB COOTBETCTBOBAJ PEKO-
MEHIAIMIM O(UIMATIBHON OTeUYeCTBEHHOW HOPMATHBHOW JOKyMEHTAlMH, KOTOpas yCTaHaBJIMBAET
perylaMeHThl M0 OOLMM TEXHUYECKHM YCJOBHAM MPOCKTHUPOBAHMS CHACHHH IJI1 aBTOTPAKTOPHOH
TeXHUKU. [lomyueHHple KpuBBIE CTATUYECKOM XapaKTEPUCTHKHU MOABECKH CHIEHbS ObUIM MpOaHAIU-
3UpOBaHbl, B TOM YHCJIE€ HAa MPEeIMET NPHUCYTCTBHS XapaKTEpa HEJMHEHHOCTH Ha pa3HbIX OIpeJe-
JICHHBIX y4acTKaX XapaKTepUCTUKH. Ha OCHOBE 3THX pe3ynabTaTOB Takke OBUIM pacCUUTAHBI 3HAYe-
HUS TApaMEeTPOB KECTKOCTH, YaCTOThl COOCTBEHHBIX KOJNEOaHMA M CHI CONMPOTHBICHUS (CIIT «CYyXO-
ro TPEHWs») Ha XOJax CKaTusi U OTOOsI MOABECKU CHIAEHbS Ul ONpPEENICHHBIX YCJIOBHUH M3Mepe-
HY. J[OMOJHUTENILHO TPOBE/IEHA OLEHKA HAa COOTBETCTBHE 3THX NApaMETPOB HOPMAaTHBHBIM IIOKa-
3aTeNsAM OT€YECTBEHHBIX TEXHMUECKHUX CTaHAApTOB. Takike ObUIM MOCTPOEHBI U MpOaHAJIM3UPOBAHbI
3aBACUMOCTH MTHOBEHHBIX 3HAUCHUM JKECTKOCTH PACCMaTpPUBAEMOM IHEBMAaTHUYECKOW IOABECKU
cuneHbst Gupmbl «Sibeco» or nmedopMalmy MpyU pasNMYHBIX JaBICHUIX BO3IyXa B INHEBMAaTHYe-
CKOM YIPYroM OJjeMeHre. JlaHpl peKOMEHJalWM II0 JKCIUIyaTald JAHHOIO YCTPOMCTBA JUIA
MOAPECCOPUBAHUS CHUIIEHHH OIEPaTOpPOB aBTOTPAKTOPHOM TEXHHKH.

Knrwouegwie cnosa: noosecka cuoenvs, ynpy2ooemngupyowas Xapakmepucmura, onpe-
oejleHue napamempos, IKCnepumenmanibHvle UCC1e0068aHUs

Jna yumupoeanun: T'omxaes 3.A., Jlsmenko M.B., lllexosuoB B.B., [Toranos I1.B., Jlo-
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notoB A.A., UckamueB A.M. DkcriepyuMeHTalIbHOE OIpe/IesieHHe NMapaMeTpPOB XapaKTEpPHCTUKH

TIOJIBECKU CUIEHBS JUJII aBTOTPAKTOPHOU TeXHUKH // Tpaxmopwel u cenvxosmawunwvt. 2021. Ne 3.
C. 20-26. DOI: 10.31992/0321-4443-2021-3-20-26

This article describes the methodology and results of the experimental determination of the stat-
ic-elastic damping characteristics of the Sibeco air suspension with a scissor guide mechanism. To
implement the measurement procedure in laboratory conditions, bench equipment, including a
compressor unit (power system) with a control pressure gauge, a measuring device (height gauge)
for fixing linear displacements and reference weights, was used. The measurements were carried
out stepwise at various fixed values of air pressure in the pneumatic elastic element, as well as in
the presence or absence of a standard unregulated hydraulic shock absorber in the design of the con-
sidered seat suspension system. The whole process of obtaining the necessary parameters was held
in accordance with the recommendations of the official domestic regulatory documentation, which
establishes regulations on the general technical conditions for the design of seats for automotive ve-
hicles. There were analyzed the obtained curves of the static characteristics of the seat suspension,
including for the presence of a character of nonlinearity in different specific sections of the charac-
teristic. Based on these results, the values of the parameters of stiffness, natural frequency and re-
sistance forces (“dry friction” forces) were calculated during the compression and rebound strokes
of the seat suspension for certain measurement conditions. Additionally, an assessment for the com-
pliance of these parameters with the normative indicators of domestic technical standards was
made. Also, the dependences of the instantaneous values of the stiffness of the considered air sus-
pension of the Sibeco seat on deformation at various air pressures in the pneumatic elastic element
were constructed and analyzed. Recommendations on the operation of this device for cushioning the
seats of operators of motor and tractor equipment were given.

Keywords: seat suspension, elastic damping characteristic, parameter determination,
experimental research.

Cite as: Z.A. Godzhayev, M.V. Lyashenko, V.V. Shekhovtsov, P.V. Potapov, A.A.
Dolotov, A.l. Iskaliyev Experimental determination of the parameters of the characteristics of the
seat suspension for automotive vehicles. Traktory i sel’khozmashiny. 2021. No 3, pp. 20-26 (in
Russ.). DOI: 10.31992/0321-4443-2021-3-20-26

HOBBIE MAIHIUHBI 1 OBOPYJIOBAHHUE
NEW MACHINES AND EQUIPMENT

DOI: 10.31992/0321-4443-2021-3-27-30
MomopHblIii mopMmMo3 KOMnpeccopHo20 muna

Compressor type engine brake

K.T.H. Bepouxmii B.B., V.V. Verbitskiy, PhD in Engineering

k.T.H. [Torocsta B.M. V.M. Pogosyan, PhD in Engineering
Kybanckuii 2ocyoapcmeennoiii azpapmulil Kuban State Agrarian University n.a. lvanT.
yuusepcumemumenu U.T. Tpyoumuna, Trubilin, Krasnodar, Russia

Kpacnooap, Poccus pogosyn@gmail.com

pogosyn@gmail.com

VYpoBeHb aBapuHHOCTH HA ABTOMOOWIBHOM TPAHCIIOPTE COXpaHAETCS HEAOIMYCTUMO BBICOKMM U
IUIL €r0 CHIKEHWSI HEOOXOAUMO YUMTHIBAaTh BCE (DAKTOpBI, BIAMIONME HA 3TOT Iporecc. B artom
OTHOIIEHHH OCOOOr0 BHHMAHWS 3aCIy)KHBA€T TMPOIECC JIUTEIHHOIO TOPMOXKCHHS, HETaTHBHbIC
NPOSIBJICHUST KOTOPOro TpeOyIOT CO374aHUs JOMONHUTENbHBIX TOPMO3HBIX CHCTEM (TOPMO30B-
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3aMeUIMTeNIe) Uil aBTOMOOWIeH, paboTaroNMX B TOPHOM MECTHOCTH, MPEXKAE BCEro, B 00JIACTH
MACCAXUPCKUX TIEPEBO3OK.

TpaHCMUCCHOHHBIE TOPMO3a-3aMEIJIUTENY, OOECIeUUBaIONMe J1OCTATOUYHYIO 3()(hEeKTUBHOCTD
TOPMOXKEHUSI, 00J1a1af0T PAIOM HEIOCTAaTKOB, KOTOPbIE CIAEPKMBAIOT MX NMpuMeHeHue. CyliecTBy-
IOlMe MOTOpPHBIE TOPMO3a-3aMeJIMTEN 00ecTeYnBal0T HeJocTaTouyHoe 3amensieHue U B KyOan-
CKOM TocymapcTBeHHOM arpapHoM yHuBepcureTe (KyOI'AY) Obum mpoBeeHBI MCCIICAOBaHKS 10
TOBBIIICHMIO X 3((PEKTUBHOCTH.

Jlist 3TOro mocjie TEOpEeTUUECKOro aHaim3a ObUT AKCTIEPUMEHTANILHO HCCIEIOBAH PEKUM KOM-
MPECCOPHOTO TOPMO3a, MPH KOTOPOM TIOBBIIICHHOE IaBJIICHHE CO3/1aBajoch BO BIyCKHOM KOJIICK-
TOpE W B KOHIIC TaKTa CXKaTWS BO3JYX W3 INUIMHIPA BBIMYCKAJICS Yepe3 CIelHaIbHBIN KIamaH 00-
pPaTHO B CUCTEMY, 33 CUET YETO U co3/aBayiCs dSPPEeKT TOPMOKEHHS.

HpOBeIIeHHI)Ie OKCIICPUMCHTHI TIOATBECPAWIN BO3MOXHOCTH CYIICCTBCHHOI'O IIOBBIMICHHA TOP-
MO3HOTO MOMEHTA JBHUraTeis Ha PEeKUME KOMIIPECCOPHOTO TOPMO3a, KOT/Ia 3aKPhIThI 00€ 3aCIIOHKH
- BBIXJIOMHASA TOCJIE BBIXJIONHOTO KOJUIEKTOpAa W BIIyCKHasl Tiepes KapOropaTopoM, a BO BITyCKHOM
KOJJIEKTOP MOJAETCS CKAThIA BO3YX MOJA Pa3IM4HbIM JaBieHHEM. Toraa TOPMO3HOM MOMEHT BO3-
pacTaer 1o CPaBHCHUIO C TOPMOXKCHUEM JIBHTaTesieM Ooliee 4eM B 3 pasa.

Knroueesvie cnoea: mopmos-3amednumens, 3ACIOHKA, CHcamviil 6030yX, d¢pdexmig-
HOCMb MOPMOINCEHUSA, MOPMOZHOU MOMEHM, YUCTIO 0O60POMO8.

Jlna yumuposanua: Bepoukuii B.B., Ilorocsn B.M. MoTopHbIii TOpMO3 KOMIIPECCOPHO-

ro tuma // Tpakmopwer u cenvxosmawunst. 2021. Ne 3. C. 27-30. DOI: 10.31992/0321-4443-2021-
3-27-30

The accident rate in road transport remains unacceptably high, and in order to reduce fit, it is nec-
essary to take into account all the factors affecting this process. In this regard, the process of long-
term braking deserves special attention, which negative processes require the creation of additional
braking systems (retarder brakes) for vehicles operating in mountainous areas, primarily in the field
of passenger transportation.

Transmission retarder brakes that provide sufficient braking performance have a number of dis-
advantages that inhibit their use. Existing engine retarder brakes provide insufficient deceleration,
and studies were carried out at the Kuban State Agrarian University (KubSAU) to improve their
efficiency.

After a theoretical analysis, the compressor brake mode was experimentally investigated. The in-
creased pressure was created in the intake manifold and at the end of the compression stroke, air
from the cylinder was released through a special valve back into the system, due to which the brak-
ing effect was created.

The carried out experiments confirmed the possibility of a significant increase in the engine
braking torque in the compressor brake mode, when both valves are closed - the exhaust after the
exhaust manifold and the intake in front of the carburetor, and compressed air is supplied to the in-
take manifold at different pressures. Then the braking torque increases in comparison with engine
braking by more than 3 times.

Keywords: retarder, damper, compressed air, braking efficiency, braking torque, speed.

Cite as: V.V. Verbitskiy, V.M. Pogosyan Compressor type engine brake. Traktory i
sel’khozmashiny. 2021. No 3, pp. 27-30 (in Russ.). DOI: 10.31992/0321-4443-2021-3-27-30
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KaunopemeHnHble nepedadu ce/nbCKOX03UCMEEHHbIX MAWUH

V-belt transmissions of agricultural machines

k.T.H. bamosues H.II., N.P.Balovnev PhD in Engineering

K.T.H. bpoBkuna 0.1, Y.l. Brovkina PhD in Engineering
Jmurpuesa JLA. L.A. Dmitrieva

Mockosckuii nonumexnuueckuit ynusepcumem, — Moscow Polytechnic University, Moscow,
Mockea, Poccus Russia

dmbalovnev@mami.ru dmbalovnev@mami.ru

CraThsl TIOCBSIICHA aHAJM3Y KOHCTPYKTHMBHBIX OCOOCHHOCTEH M YCJIOBHMM SKCIUTyaTaIluM KIHMHO-
PEMEHHBIX Tepefad CeIbCKOXO3UCTBEHHbIX MalmH. [Ipu KOHCTpyMpoBaHMM 3THX Tepelrad peKo-
MEHIOBAaHO OT/aBaTh MPEANOYTECHUE TIepeiadaM, BBITIOJIHEHHBIM TI0 OTKPBITOM CXeMe WIM C HATSK-
HBIM POJIMKOM, PACTIOJIOKEHHBIM BHE KOHTYpa peMHs, M30eraTh MEepPEeKpecTHbIE U MOy MepeKpecT-
Hble TIepe/lauM, a TaKKe MHOTOLIKMBHBIE TMepeaadyu ¢ MepeKpelMBaromuMu ocaMu BanoB. [llupe
UCTIONB30BaTh Oosee mporpeccuBHbIe BUAbI peMHel. [lokazaHo, 4TO 0COOCHHOCTH KIMHOPEMEHHBIX
nepeady CelbCKOXO3AMCTBEHHBIX MAlIMH TPeOyIOT YTOUHEHMs METONMK pacuéra mnepeiad c Mpo-
IPECCUBHBIMY BHIAMU KJIMHOBBIX PEMHEH M aBTOMATHIECKHMU CTIOcOOaMU HATsokeHusT pemHst. OT-
MEUYEHO, UTO 0cO00€ BHUMAHHE CJIEyeT yAeNsTh mepegadyaM MHOTONpOGWIbHBIMH PEeMHSIMH, pac-
YeT KOTOpbIX HE HAllesl JOCTATOYHOTO OTPAaKeHUs B OT€YECTBEHHBIX HOPMATHBHBIX JTOKYMEHTaX.
[IpeumyiecTBa TakuX peMHEW OCOOCHHO 3aMETHO MPOSBISIOTCS TPU MEPEMEHHOW U YyAapHOU
Harpyske.

Ha ocHoBe ananmm3a JaHbl peKOMEHIAILWMM M0 YTOUHEHUIO pacyeTa PEMEHHBIX Iepesiad ¢ MHOIO-
npowibHEIMU peMBSIMU. [IpesiokeHpl aHATUTHYECKUE 3aBHCUMOCTH JJISI ONPE/ICNICHUS BEJIMYHHBI
HOMMHAJILHOW MOIIHOCTH, TIepeaBaeMoOd OJHUM pEeMHEM (pydbeM) MHOTOMPOPWIHLHOTO PEMHS,
MO3BOJISIIOIIME ABTOMATH3MPOBATh pAacUeT KIMHOPEMEHHBIX Tepe/lad CelbCKOXO3IMCTBEHHBIX Ma-
mvH. g mepegad ¢ HATSDKHBIM WM HAIPaBIISIOLIMM POJMKOM, OOABJISIOUMX JIMIIHUN (MHOTAA
o0paTHbIi) Tepernd pemMus, KOd(POUIMEHT, YIUTHIBAIONIMA pa3HyIO CTEINEeHb M3THOa Ha IIKMBAX
NPEIJIOKEHO ONPENENATh MO TpaduKy, MOCTPOSHHOMY C yYETOM JIMHEHHOW TMIOTE3bl CyMMHpOBA-
HUSL TIOBPEKIICHHUIL

PexoMeHnoBaHO pacueT mepeaad ¢ MOATPYKHMHEHHBIMU HATSKHBIMU POJIMKAMU U TPOESKTHPOBaA-
HHE HATSDKHBIX YCTPOMCTB TaKuX Mepelad MpOBOAWTH MO CHELMATbHOM METOAUWKE, YUUTHIBAIOLICH
crocod HaTspkeHust pemHsa. Ilpu 3ToM HeoOxoauMasi BEJMYMHA MPEIBapUTENILHOTO HATSYKEHUS
PEMHSI MOXKET OBITh 3HAYMTENIFHO CHIDKEHA, YTO TMOJIOKUTEIIHHO CKaKETCs Ha eTo pecypce, 6e3 mo-
TEpH TATOBOM CIIOCOOHOCTH caMoil nepenadu. [IpuBeneHbl BhIpasKeHUsI JJI1 HAXOXKCHHS BEJINY UHBI
NPEeIBapUTEIILHOTO HATSKEHUSI PEMHEH, Kak /Ui Tepe/iad ¢ HATSDKEHHEM 3a CUeT YIPYroCTH PeMHS,
TaKk ¥ JJIs Tmepeiad C MOANPYKUHEHHBIMU HATSDKHBIMU ponmkamu. CQopMysMpoBaHbI BBIBOABI U
HANpPaBJICHU JAJIbHEMIINX HCCIIEIOBAHMIL

Knroueswie cnoga: pemennasn nepedaua, KIUHOB0U MHO2ONPOPULbHYLIL peMeHb, Ha2py 3-
Ka, pecypc, ma208as cnoCOOHOCMb, HAMANCEHUE PEeMHSI.

Jna yumupoeanua: banosue H.I1., bposkuna 10.1., Imurpuesa JI.A. KimHopemeHHble

nepeiaun CeJbCKOX03sicTBeHHbIX MamvH /| Tpakmopwr u cenvxosmawunst. 2021. Ne 3. C. 31-
36. DOI: 10.31992/0321-4443-2021-3-31-36

The article is devoted to the analysis of design features and operating conditions of V-belt trans-
missions of agricultural machinery. When designing these gears, it is recommended to give prefer-
ence to gears made according to an open circuit or with a tension roller located outside the belt con-
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tour, to avoid cross and semi-cross gears, as well as multi-pulley gears with crossing shaft axles. To
make the wider use of more progressive types of belts. It was shown that the features of V-belt
transmissions of agricultural machinery require clarification of the methods for calculating trans-
missions with progressive types of V-belts and automatic belt tensioning methods. It was noted that
special attention should be paid to transmissions with multi-profile belts, which calculation has not
been sufficiently reflected in domestic regulatory documents. The advantages of such belts are es-
pecially noticeable under variable and shock loading.

Based on the analysis, the recommendations for clarifying the calculation of belt drives with
multi-profile belts were given. Analytical dependencies are proposed for determining the value of
the nominal power transmitted by one belt (stream) of a multi-profile belt, allowing automation of
the calculation of V-belt transmissions of agricultural machinery. For gears with a tension or guide
roller that add an extra (sometimes reverse) bend of the belt, it is proposed to determine the coeffi-
cient taking into account different degrees of bending on the pulleys according to a graph built tak-
ing into account the linear hypothesis of summation of damages.

It is recommended to calculate gears with spring-loaded tensioning rollers and design tensioning
devices for such transmissions using a special method that takes into account the belt tensioning
method. At the same time, the required value of the pre-tension of the belt can be significantly re-
duced, which will have a positive effect on its resource, without losing the traction capacity of the
transmission itself. Expressions are given for finding the value of the pre-tension of belts, both for
gears with tension due to the elasticity of the belt, and for gears with spring-loaded tension rollers.
Conclusions and directions for further research are formulated.

Keywords: belt drive, multi-profile V-belt, load, resource, traction capacity, belt ten-
sion.

Cite as: N.P.Balovnev, Y.l. Brovkina, L.A. Dmitrieva V-belt transmissions of agricultural

machines. Traktory i sel’khozmashiny. 2021. No 3, pp. 31-36 (in Russ.). DOI: 10.31992/0321-
4443-2021-3-31-36
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[TepenoBoe CeNbCKOXO3SIMCTBEHHOE TPOM3BOACTBO 0a3MpyeTCs HA HMHHOBAIMOHHBIC HAYYHBIC
pa3paborku. [IpropuTeTHOE HANpaBieHHE MPU TOM OTBOIUTCS TEXHUYECKOMY OOCCIICUCHHIO ar-
POMPOMBIIIUICHHOTO KOMIUICKCA, TO3BOJISIONIETO CYIICCTBEHHO TOBBICHTH TPOU3BOIHUTEIILHOCTD
TpyZla B 3TOW OTpacCiM XO3SHCTBa, BKIIOYAsh Ka4eCTBO MPOM3BOAMMON MpoAyKimu. He cocraBisieT
WCKJIFOUCHHE B 3TOM IUIAaHE W aBTOTPAKTOpHAsi TexHWKa. KoppekrHasi pabora, KOTOpO BO MHOTOM
3aBHCUT OT €€ CBOCBPEMEHHOTO W KBAM(HIMPOBAHHOTO TEXHMYECKOTO OOCITY)XHMBAHUSI, B TOM
YUCJIE WUCILITAHWM. TATOBBIC HMCHBITAHWA MAIWH I03BOJIAIOT YCTAHOBUTH U MPOTCCTUPOBATH HX TA-
TOBBIE XapPaKTEPUCTHKH, SKOHOMUYHOCTh, KAYECTBEHHbIE IOKa3aTesM (DYHKIMOHMPOBAHUS OCHOB-
HBIX Y3JIOB, & TaKXe CHCTEM ympaBiieHus. [IpesiokeHO HOBOE TEXHHYECKOE CPEACTBO (HATrpy304-
Hasi oropa) JJIsl TSATOBBIX WCTILITAHMI aBTOTPAKTOPHOW TEXHHKH, BKIFOUAOIIee B ceOsi OCHOBaHHE,
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YCTAHOBJICHHOM Ha HEM OMNOPHO-TOPMO3HOW IUIMTHI JJIsl Pa3MELICHUS HA HEM HCIBITHIBAEMYIO TEX-
HUKY W TSTOBO-TOPMO3HOE YCTPOHCTBO. KOHCTPYKIMSA OMNOPHO - TOPMO3HOM IUIMTHI M3IOTOBJIEHO B
Bunie 0eroBoil mMOpoxKH. OCHOBaHHME W3TOTOBJIEHO C BO3MOXKHOCTBHIO MOHTa)ka B HEM TSTOBOTOP-
MO3HOTO TIPUCTIOCOOJICHHSI U CIENIAHO B BUIE YIIIYyOJIeHHS ¢ HEOOMNbIIMM YCTYIOM B JOHHOW YacTH.
TSAroBO-TOPMO3HOE MPHCTIOCOOJIEHHE COCTOUT M3 JABYX CTOEK U OMOPHBIX JIOCOK, M3TOTOBJICHHBIX IO
dopme mapamenervmena. [lepennss cToiika 3akpeIvieHa ¢ JIeMEHTa MepeHel CTCHKH OCHOBAHUS.
3aaHas CTOMKAa CMOHTHMpPOBaHA Ha HEOOJBIIOM YCTYIE CO CTOPOHBI 3a/JHEl CTEHKU OCHOBAHHS.
KoHCTpyKIMM HIDKHENW 4YacTu NEepeiaHed CTOMKH, a TaKKe BEpXHEH 4acTH 3aJHEl CTOWKHM IPOYHO
CKpEIUIEHbl C JIOHKEPOHOM TMOCPEICTBOM packocoB. CieBa W cmlpaBa OT YCTAHOBJICHHBIX CTOEK
nMerTcsa Qurcatopel B gopme OpyckoB. [IpemmMyriecTBa HOBOIO TEXHHMYECKOTO YCTPOWCTBA IS
TSTOBBIX MCIBITAHMHA aBTOTPAKTOPHOM TEXHUKH BBIPAYKAIOTCSI B YIYyUYIICHHH 3KCIUTyaTalMOHHBIX
CBOHCTB TIOCPEJICTBOM YMEHBIICHHBIX MAacCOrabapUTHBIX XapaKTEPUCTHK, Ooiee MpOCTON KOH-
CTPYKIMHM, a TaKXe MaJioro oobema MoAroTOBUTEIbHBIX padoT.

Knroueenlie cnosa: cenvckoxossiicmgennoe npous’eodcmeo, nmAcoeble ucnvlmMaHUuA, mex-
HU4YeckKkoe ycmpoﬁcm@o, asmompaxKkmopHrasi mexnHuKkda.

Jlna yumuposanusa: Xabapaun C.B., [Tomskos I'.H., llyxanoB C.H. HoBoe Texnnueckoe

YCTPOMCTBO JUISl TATOBBIX MCTIBITAHWN aBTOTPAKTOpHOU TexHukH // Tpaxmopwl u cenvxozmauiu-
not. 2021. Ne 3. C. 37-41. DOI: 10.31992/0321-4443-2021-3-37-41

Advanced agricultural production is based on innovative scientific developments. The priority
direction is given to the technical support of the agro-industrial complex, which makes it possible to
significantly increase labor productivity in this sector of the economy, including the quality of
products. Autotractor equipment is not an exception in this regard. Its correct operation largely de-
pends on its timely and qualified maintenance, including tests. Traction tests of machinery make it
possible to establish and test their traction characteristics, economy, high-quality performance indi-
cators of the main units, as well as control systems. A new technical means (load support) for trac-
tion tests of auto-tractor equipment is proposed. It includes a base, a support and brake plate in-
stalled on it for placing the tested equipment on it and a traction-braking device. The design of the
support and brake plate is made in the form of a treadmill. The base is made with the possibility of
mounting a traction-braking device in it and is made in the form of a recess with a small ledge in the
bottom part. Traction-braking device consists of two bracings and support boards made in the form
of parallelepiped. Front bracing is secured from base front wall element. The rear bracing is mount-
ed on a small ledge on the side of the rear wall of the base. The structures of the lower part of the
front pillar, as well as the upper part of the rear pillar, are firmly attached to the spar by braces. To
the left and to the right of the installed bracings there are locks in the form of bars. The advantages
of the new technical device for traction tests of autotractor equipment are expressed in the im-
provement of operational properties through reduced weight and size characteristics, simpler de-
sign, as well as small amount of preparatory work.

Keywords: agricultural production, traction tests, technical device, auto-tractor equip-
ment.

Cite as: S.V. Habardin, G.N. Polyakov, S.N. Shukhanov New technical device for traction

tests of autotractor equipment. Traktory i sel’khozmashiny. 2021. No 3, pp. 37-41 (in Russ.).
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Mathematical model of the cabin suspension system for grain and forage harvesters
taking into account the dynamic properties of the supporting system
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PabGora mocBsimieHa WCCIENIOBAHMIO BHOPAIMOHHOE COCTOSIHHE pa0odyero MecTa oreparopa
TPAaHCTIOPTHO-TEXHOJNOTMIECKOW MAIlMHBI ¢ HECYIIEH CHCTEMOH, MCTIHITHIBAIOLIEH B Mpolecce dKC-
IIyaTallMi KpYTWIbHbIE WM M3rMOHbIE ympyrue aedopmaimy. Ha ocHOBe NpoBENIEHHBIX paHee SKC-
MIEPUMEHTAIBHBIX HCCJICOBAaHMH OOOCHOBaHA AKTYaJbHOCTh PabOTHI WM TOCTABJICHA LEJb, 3aKITIO-
YaIomascs B pa3pabOTKe pacdyeTHOH MOJENH NMPOCTPAHCTBEHHBIX KoJIeOaHWi KaOMHBI HA HECYIICH
CHUCTEME B BHJIC YNPYI'HX KOHCONBHBIX Oanok. IIpencraBnena opurvHajibHas MaTeMaTHIECKas MoO-
nenb KoneOaHuii KaOMHBI Ha YIPYroM OCHOBAaHHMH, B KOTOPOH YYHMTBIBAIOTCSI HEJMHEHHBIC YIPYyTue
W JINCCUINATUBHBIC CBOWMCTBA KOHCTPYKIMH HEeCyIIeH cUCTeMbl. [Ipeasio)keH BapHaHT pean3aliyu
pa3paboTaHHOW MaTeMaTHUECKOH MO Ha MpuUMepe Cpeabl MaTeMaTHIECKOro MOJEIMPOBAHMS
Mathcad. B kauecTBe mpumepa pacuera JMHAMHYCCKHAX CBOMCTB HECYIIEH CHCTEMBI MOKa3aH CIIy-
Yyail ¢ wucroNb30BaHMEM mporpaMmHoro komiviekca MSC Adams co BCTpOSHHBIM KOHEYHO-
3JIEMEHTHBIM pacueTHbIM moxayiem Flex. Tlokasano, 4TO yd4eT B MOJENM JUHAMUYECKHX CBOWCTB
HECYIIeH CUCTEMBI MO3BOJISIET PacCYUTATh BHOPOHATPYKEHHOCTHh KAaOMHBI C OOMNBILIOI TOYHOCTHIO U
BOCTIPOM3BECTH PE30OHAHCHBIC SIBJIICHUS, OOYCJIOBJICHHBIE COOCTBEHHBIMHU (hopMaMU KojeOaHWid He-
CyIIeH CHCTEMBI U BO3MYIICHISIMU OT TEXHOJOTMIECKUX WCTOYHUKOB. [IpHBEICHBI pe3ynbTaThl Be-
pupMIMKaIMK pacueTHOM MOJEIM Ha OCHOBE AaHAJIM3a CXOIWMOCTH 3HAYEHUH TOJHOTO KOPPEKT U-
POBaHHOTO BHOPOYCKOPEHHSI B LICHTPE MacC KaOWHBI 3epHOYOOpOYHOro KOMOaiHa, a Takke CIeK-
TPOB BHMOpAIlMM B JIMHEHMHBIX HAIPABIICHUSAX, MOJYYEHHBIX SKCIEPUMEHTAIbHBIM U PACUETHBIM M e-
tonamu. [lpemsokeHsl HampaBieHWsI MO pa3pabOTKe Mep M TEXHUYECKHMX PEUICHHH YITyqIICHHS
BHOPOHATPY)KEHHOCTH OIEPaTOPOB TPAHCTIOPTHO-TEXHOJIIOTMYECKNAX MAIlWH, MMEIONMX Ha OopTy
aKTHBHBIC WCTOYHWKH CWIOBBIX BO3MYIICHHH, a TaKXKE HECYIIYI0 CHUCTEMY, WCTBITHIBAIOIIYIO B
nporiecce dKCIUTyaTalk yrpyrue Jedopmanmm.

Knroueswie cnosa: 3eproybopounbiili KOMOAIH, KOPMOYOOPOUHbLL KOMOAUH, NIA8HOCHb
xo0a, cmabunuzayus 08UdCceHUs, UOPOU30.IAY U, BUOPAYUOHHbLE HACPY3KU, Oe30NaACHOCHb
pabouezo mecma

Jna yumuposanua: Cuporun [1.B., Jle6equnckuit U.1O., XKuneiikun M.M. MatemaTtuue-
CKasi MOJIeJIb CHUCTEMBbI MOAPECCOPHBAHMS KAOWHBI 3€pHO- M KOPMOYOOPOUHBIX KOMOANHOB C

Y4ETOM JMHAMUYECKHX CBOMCTB Hecymen cuctemsl /| Tpaxkmopwi u cenvxosmawunst. 2021. Ne 3.
C. 42-52. DOI: 10.31992/0321-4443-2021-3-42-52

The paper is devoted to the study of the vibrational state of the operator's workplace of a
transport-technological machine with a supporting system that undergoes torsional and bending
elastic deformations during operation. Based on the previously carried experimental studies, the rel-
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evance of the work was substantiated and the goal was set to develop a computational model of spa-
tial vibrations of the cabin on a non-existent system in the form of elastic cantilever beams. An orig-
inal mathematical model of cabin vibrations on an elastic foundation is presented. It takes into ac-
count the nonlinear elastic and dissipative properties of the supporting system structure. A variant
of the implementation of the developed mathematical model using the example of the mathematical
modeling environment Mathcad is proposed. As an example of calculating the dynamic properties
of a bearing system, a case of using the MSC Adams software package with an integrated finite el
ement calculation module Flex is shown. It is presented that taking into account the dynamic prop-
erties of the carrier system in the model makes it possible to calculate the vibration load of the cabin
with high accuracy and reproduce the resonance phenomena caused by the natural modes of vibra-
tion of the carrier system and disturbances from technological sources. The results of the verifica-
tion of the computational model based on the analysis of the convergence of the values of the full
corrected vibration acceleration in the center of mass of the grain harvester cabin, as well as the vi-
bration spectra in linear directions obtained by experimental and computational methods, are pre-
sented. Directions for the development of measures and technical solutions for improving the vibra-
tion load of operators of transport and technological machines who have active sources of power
disturbances on board, as well as a supporting system that experiences elastic deformations during
operation are proposed.

Keywords: combine harvester, forage harvester, smoothness of movement, stabilization
of movement, vibration isolation, vibration loading, workplace safety
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YacTHI[ 3arps3HEHU, MPUCYTCTBYIOIIMX B OXJIAXIAIOIIEH XHIKOCTH aBTOMOOWIBHBIX U TPaKTOp-
HbIX aBurateneil. [IpuBeneHbl HaHHBIE O (PAKIMOHHOMY, (PMBHHMECKOMY M XUMHYECKOMY COCTaBY
TBEPABIX YACTHI] 3arps3HCHUNA. Y CTAHOBICHO, YTO OOOOIICHHOW MPHYMHOW TMOSBJICHHS 3arps3He-
HU pa3NMYHON TPUPOJBI B CHCTEMAaX KHUIKOCTHOTO OXJIAXICHHS ABUraTeNei sBisieTcs (H3HKO-
XUMUYECKOE B3aUMOJICHCTBHE OXJIAXKIAIOMIEH JKUIKOCTH (aHTH(pH3A) C Pa3HBIMH AJIEMEHTaAMH U
Pa3sHOPOJHBIMHM MaTepHajlaMH CHUCTEMBI OXJaxkieHws. lcmomb3oBaHue aOCOMOTHO YHCTOM OXia-
KIAIOIIEH JKUIKOCTH B CHCTEMaX OXJIAXKIICHUS aBTOMOOWIBHBIX M TPAKTOPHBIX JBHUTaTeNe Mpak-
THYECKU HepealibHO, TaK KaK Bcerga OyayT CYIIeCTBOBATh IKCIUTyaTAaIMOHHBIC YCJIOBHS, CIOCOO-
CTBYyIOIIME O0pa30BaHMIO 3arps3HEHMil. B cocTaBe TBEpABIX YACTHIl 3arps3HEHUI OXJIaXKAarollei
KWIKOCTU OOHApYXKEH LeJIbIA psifl XUMHUYECKHX dJieMeHTOB (B kommyecTtBe oT 1 1m0 47% (macc.)
Ka)J10ro syeMeHra): sxene3o Fe, kpemunii Si, amomunnii Al, ceurer; Pb, omoso Sn, 1wk Zn, xasb-
i Ca, maramit Mg, menp Cu. Kpome 3T0ro B TBEpABIX 3arps3HEHMSX MPHCYTCTBYIOT Ha YPOBHE
menee 1,0% (Macc.) Takue XMMHUECKHE 3lieMeHThI, kKak kaimii K, natpuit Na, Turan Ti, docdop P,
cepa S, xpom Cr, momuoaen Mo, xmop Cl, upunuii Ir, sukens Ni, maprasenr Mn u np. Haubonee
OTNACHBIMHU COCTABJIIOIIMMHU 3arpsi3HCHUN SIBIISTFOTCSI YaCTHIBI kesie3a Fe u kpemuus Si, comepka-
IMecs B OXJIaKIAIOIIEH )KUIKOCTH B KomuaecTse 10 47 u 37% (Macc.) COOTBETCTBEHHO, M 00J1aga-
IOIIMe 3HAYUTEIILHOM TBEPIOCTHIO U YIIIOBATOCThIO. AOpa3uBHbIC cBoWcTBa yacthil Fe u Si co3na-
0T OMACHOCTH YJAJeHHs TOHKOM OKHMCHOW IUICHKM HA BHYTPEHHEH MOBEPXHOCTH CTEHOK KaHAJIOB
pazuaToOPOB OXJIAXKIICHHS, TIPUBOASI MX K MPEXKIEBPEMEHHOMY pa3pylleHu0. B cBs3u ¢ 3TuM nena-
€TCsl BBIBOJ, YTO B COCTaBE aBTOMOOWIEH M TPAKTOPOB JIOJDKHBI OBITH HCTIONB30BaHbl BBICOKOD (-
(bekTHBHBIE (WIBTPHI OXJITAKIAIOMICH KIIKOCTU IBUraTelNeH, yNalsSionpe 3TH 3arpsi3HeHUs] U3 TI0-
TOKA.

Kniouegwle cnosa: asmomoouivivie u mpaxkmoptule 08ucameii, OXaAaxncoarouds Heu o-
KOCMb, 3a2ps3Henus, meepovie Yacmuybl, (ppaKyuoHHbIL COCMA8, XUMUYECKUL COCMAS.

Jna yumuposanua: Jparomupo C.I'., Dinens II.U., I'amatonoB A.}O., /IparomupoB
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KUIKOCTY aBTOMOOWIBHBIX M TPAKTOpPHBIX nBurareneit /| Tpaxmopuvl u cenvxosmawiunsi. 2021
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The article describes the results of a study of the physicochemical characteristics of solid parti-
cles of contaminants present in the coolant of automaobile and tractor engines. The data on the frac-
tional, physical and chemical composition of solid particles of contamination are given. It was es-
tablished that the generalized reason for the appearance of contaminants of various nature in liquid
cooling systems of engines is the physicochemical interaction of the coolant (antifreeze) with dif-
ferent elements and dissimilar materials of the cooling system. The use of absolutely pure coolant in
the cooling systems of automobile and tractor engines is practically unrealistic, since there will al-
ways be operating conditions that contribute to the formation of contamination. A number of chem-
ical elements (in an amount from 1 to 47% of each element) were found in the composition of solid
particles of coolant contaminants: iron Fe, silicon Si, aluminum Al, lead Pb, tin Sn, zinc Zn, calci-
um Ca, magnesium Mg, copper Cu. In addition, at a level of less than 1.0% (wt.), Such chemical
elements as potassium K, sodium Na, titanium Ti, phosphorus P, sulfur S, chromium Cr, molyb-
denum Mo, chlorine CI, iridium Ir, nickel Ni, manganese Mn, etc. were found. The most dangerous
contaminants are particles of iron Fe and silicon Si, contained in the coolant in an amount of up to
47 and 37%, respectively, and possessing significant hardness and angularity. The abrasive proper-
ties of Fe and Si particles create the danger of removing a thin oxide film on the inner surface of the
walls of the cooling radiator channels, leading to their premature destruction. In this regard, it is
concluded that high-performance engine coolant filters should be used in automaobiles and tractors
to remove these contaminants from the flow.

Keywords: automobile and tractor engines, coolant, pollution, contamination, solid
particles, fractional composition, chemical composition.
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Pazpaborana yctanoBka BuHTOBOro ookatumsi YBO 20-50 (quameTp ynpouHSEMbIX M3JEIHA OT
20 MM 110 55 MM) C 3aMKHYTOH CHUCTEMOH OXJIaKICHHUs YIPOYHEHHOTO MPOKAaTa ¢ BO3MOXKHOCTBIO
BCTpauBaHusi OOOpYJOBaHHMS B IPOW3BOJCTBEHHYIO JIMHUIO W3TOTOBJICHUSI J€Tajei. Y CTaHOBKa
VYBO mnpennazHavaercs st (GopMooOpa3OBaHKsl W YNPOUHEHMS IIMHAPUYECKUX JeTajed MeTo-
JIOM BBICOKOTEMIIEpaTypHOH TepMoMexaHndeckoi oopaborku (BTMO) ¢ nedopmupoBanueM Me-
Tama BUHTOBBIM o0xatueM (BO) u obecrieueHreM TEXHMYECKHX XapaKTEPUCTUK m3aesmid. M3-
BECTHO, YTO HEKOTOpbIE TEPMOMEXaHWYECKHE CTOCOObI YNPOYHEHHS M TPOM3BOACTBA IPOKATa,
Hanpumep, BTMO craseii, o cpaBHEHHIO ¢ OOBIYHBIMHU BHUIAMHU YIPOUYHSIONICH TEPMUUECKOM 00-
paboTKH, 00eCTieYMBAIOT KOMIUIEKC 00Jiee BBICOKMX CBOMCTB: NMPOYHOCTH, IUIACTHYHOCTH U COMPO-
TUBIeHUs pa3pymieHro. OueHuBas 3()QEKTUBHOCTh NPUMEHEHHS YNPOUYHSIOUIEH TEepMOMEXaHHY e-
CKOM 00pabOTKM COPTOBOrO MpOKaTa ISl BHICOKOHATPYXEHHBIX JeTajell HEe0OXOIUMO MpPUBJIEKAThH
KPUTEpUM MEXAHUKH Pa3pylIEHMs, UCCJEJO0BATh COMNPOTHUBIEHHE XPYNKOMY M IMKIMYECKOMY pas3-
PYLICHUIO CTaJM TpU JCHCTBUM KOHLECHTPATOPOB HAIPSDKCHUH, OTPULIATENIBHBIX TEMIlepaTyp H
JIPYTHUX CJIOKHBIX YCJIOBUM WCIIBITAHMM M JKCIUIyaTallMy. Y 4YWThIBas IOBBIIICHHbIE CBOMCTBA CTa-
neit ¢ BTMO cTaHOBUTCS BO3MOXKHBIM TPHMEHEHHE TIONBIX MPOQICH B3aMEH CIUIONIHON 3arOTOB-
ku. MccnenoBaHHble MaTepuasbl U BBISBICHHBIE 3aKOHOMEPHOCTH IO3BOJIIIOT CAENATH BBIBOI, YTO
0COOOTOJICTOCTEHHbIE TOJbIE JeTall, MPUMEHEHHE KOTOPBIX SKOHOMUT METalul U objierdyaeTr Bec
KOHCTPYKIIMM, JOJDKHBI PAacCMaTpUBAaThCA HE TOJIBKO B KA4EeCTBE IIOJHOLECHHBIX 3aMEHMTEIIEH
CIUIOIIHBIX, HO M KaK MMEIOLMX MPEeUMYIIECTBO Nepe]] MOCIEeIHUMY, TTIaBHBIM 00pa3oM, B CBSI3U C
UX JIydlledl YOpPOYHSIEMOCTBIO NPU TMOBEPXHOCTHOM HAKJIENIE M MEHbIIEH YyBCTBUTEIBHOCTHIO K
KOHLICHTpAaIMM HATpPSKEHUM NMPU LMKIMYECKHX Harpy3kKaX, 4To JesaeT HX Oojiee Ha/JeKHBIMH B
SKCIUTyaTalMy. Y Ka3aHHbIE pe3yJbTaThl UCCIIEIOBaHMNA OOOCHOBBIBAIOT OoOjiee IIMPOKOE MpUMEHE-
HUE TIOJBIX Mpodiuiel A Takux JAeTajieil CebXO3TEeXHHUKY, KaK TNajblieB TPAaKOB I'yCEHHUIIbI, BaJOB,
OCEM, TOPCUOHOB M JPYTUX JIETAJECH PAa3JIMYHOIO HA3HAYEHUS.

Knroueswie cnosa: nazpes, deghopmayus, oxaaxcoenue, 8biCOKOmMeMnepamypHas mep-

MOMeXaHU4YeCKdaA 06pa60m7<a, Kayecmeo nosepxHocmu, mo4Hocnib, MexaHuveckKkue ceo u-
cmea, 00J1208€4HOCHIb.

Jna yumupoeanusa: JlemenrbeB B.b., 3aceimkun A.Jl., CtepxoB M.IO., Uypkun A.B.
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A screw reduction unit UVO 20-50 (diameter of hardened products from 20 mm to 55 mm) with
a closed cooling system for hardened rolled products with the ability to integrate equipment into a
production line for manufacturing parts was developed. The UVO unit is intended for shaping and
hardening of cylindrical parts by high-temperature thermomechanical treatment (HTMT) with metal
deformation by screw compression (VO), ensuring the technical characteristics of products. It is
known that some thermomechanical methods of hardening and production of rolled products, for
example, steels HTMT, in comparison with conventional types of hardening heat treatment, provide
a set of higher properties: strength, ductility and fracture resistance. Evaluating the efficiency of us-
ing the hardening thermomechanical treatment of long products for highly loaded parts, it is neces-
sary to use the criteria of fracture mechanics, to study the resistance to brittle and cyclic fracture of
steel under the action of stress concentrators, negative temperatures and other difficult test and op-
erating conditions. Taking into account the increased properties of steels with HTMT, it becomes
possible to use hollow sections instead of solid billets. The investigated materials and the revealed
patterns allow authors to conclude that thick-walled hollow parts, which are used to save metal and
lighten the weight of structures, should be considered not only as full-fledged substitutes for solid
ones, but also as having an advantage over the latter, mainly due to their better hardenability at sur-
face cold working and less sensitivity to stress concentration at cyclic loads, which makes them
more reliable in operation. These research results substantiate the wider use of hollow profiles for
such parts of agricultural machinery as track pins, shafts, axles, torsion bars and other parts for var-
ious purposes.
Keywords: heating, deformation, cooling, high temperature thermomechanical treat-
ment, surface quality, precision, mechanical properties, longevity.
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The influence of the reinforcement of the chisel-shaped area of the ploughshare on the
change in the geometric parameters of radial wear during operation
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OO6pazoBaHye JTy4eBHUIIHOTO M3HOCA SIBIISIETCS ONpEAEIISIONIM (aKTOPOM TP CHATHH JIEMEXOB C
SKCIUTyaTaly, T.€. JAHHBI BUJ W3HOCA OTHOCHUTCS K XapaKTEPUCTHKAM MPENEJIbHOTO COCTOSHUSA
netamd. OTMevaercs, YTO AMHAMUKA €ro o0pa30BaHus U pa3BUTHS ONPEEICHHBIM 00Pa30M BIIUSAET
Ha Pa3pabOTKy TEXHUYECKUX MPOLECCOB BOCCTAHOBICHUSA JieMeX0oB. OJIHAKO IPOLECC W3HAILMBA-
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HUS, B 3TOM CJIydae HEJb3sl CUMTATh J0 KOHIA M3YYEHHBIM, IO3TOMY paboTa MOCBAIIEHA MCCIE] O-
BaHMIO BBINICO3HAYEHHOTO Bompoca. [ McclenoBaHMil UCTIONIb30BAINCH ONBITHBIE JieMeXa: B CO-
CTOSIHAM TOCTaBKU; C apMHUPOBAHHOM J0JIOTOOOPA3HOM YacThIO SIUIMICOBUIHBIMM BaJlMKaMu; C ap-
MHUPOBAHHOM J10JI0TOOOpa3HOM YacThIO BAJIMKaMU NMEPHEHAUKYIAPHBIMU K TOJIEBOMY 00pe3y; ¢ ap-
MHUPOBAHHOM J10JI0TOOOpa3HOM 4YacThiO BallMKaMU MEPHEHAUKYIAPHBIMM K IOJEBOMY o0Ope3y u
HAIUIaBKOM 3arimyOssitonield 9yacTu Ha JuHy okono 100 mMm. B pesynbrare SKCHepuMeHTOB TONyY e-
Hbl 3aBHCUMOCTHM M3MEHEHMs IIMPHHBI JIy4EBUIHOIO M3HOCA B (YHKIMM HApaOOTKU U HM3MEHEHHUS
rIyOMHBI JTy4eBHIIHOTO HM3HOCAa B Tporecce naxoTbl. J[aHo o0BsICHEHHWE NpolLecca W3HAIMBAHUS
npy 00pa30BaHUM JTy4EBUHOTO M3HOCA Il BCEX HCCIENYEMBIX TEXHOJIOTMYECKHX BapHaHTOB. BbI-
SIBJIEHO, YTO M3MEHEHHE F€OMETPUYECKHX MapaMeTpoB JydeBHIHOIO M3HOCa (IIMpHHA U TITyOMHA) B
IPOLIECCEe 3apOXKIEHUsS U Pa3BUTHS MMEET €JIMHBIA XapaKTep M OJMHAKOB IS BCEX TEXHOJIOrHMde-
CKMX BapHaHTOB YIPOYHEHWs HAIUIABOYHBIM apMHPOBAHMEM, INPH 3TOM HAHMOOIBINEE COMPOTHBIIE-
HUEe OOpPa30BaHMIO 3TOro Je(eKkTa OKa3blBaeT apMHpOBaHUE MyTeM (DOPMUPOBAHHS BAaJMKOB IIEp-
NEHIUKYJSIPHO K TPAaeKTOPHM MEepPEeMEILEeHUs MOYBbI C HAIUIABKOM 3ariTyOJisitolleil 4acTu Ha JJIMHY
100 mm.

Knroueewte cnoea: nannasounoe apmupoearue, Hocok jemexa, Jl)ﬂiéGudellZ U3HOC, ceo-
mempudeckue napamempsl, SKCnjayamayus.
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2021. Ne 3. C. 69-75. DOI: 10.31992/0321-4443-2021-3-69- 75

The formation of radial wear is a decisive factor in the removal of shares from service, i.e. this
type of wear refers to the characteristics of the limiting state of the part. It is noted that the dynam-
ics of its formation and development in a certain way affects the development of technical processes
for the restoration of plowshares. However, the process of wear, in this case, cannot be considered
fully studied, therefore the work is devoted to the study of the above issue. Experienced plowshares
were used for research: as delivered; with a reinforced chisel-shaped part with elliptical rollers; with
a reinforced chisel-shaped part with rollers perpendicular to the field edge; with a reinforced chisel-
shaped part, rollers perpendicular to the field cut and surfacing of the buried part for a length of
about 100 mm. As a result of experiments, the dependences of the change in the width of radial
wear in the function of operating time and changes in the depth of radial wear in the process of
plowing were obtained. An explanation of the process of wear during the formation of radial wear is
given for all investigated technological options. It was revealed that the change in the geometric pa-
rameters of radial wear (width and depth) in the process of origin and development has a single
character and is the same for all technological variants of hardening with surfacing reinforcement,
while the greatest resistance to the formation of this defect is provided by reinforcement by forming
beads perpendicular to the trajectory of soil movement with surfacing the deepening part to a length
of 100 mm.

Keywords: surfacing reinforcement, share tip, radial wear, geometric parameters, op-
eration.
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